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(57) Abstract 

A method of assaying an antiphospholipid antibody contained in a sample by using ^-glycoprotein I, wherein 
use is made of, instead of the same, a polypeptide having the same amino acid sequence as that of the domain IV of 
^-glycoprotein I or a polypeptide which is partially different from the above polypeptide but is equivalent thereto in 
function, thereby permitting an easy and accurate assay of an autoantibody originating in antiphospholipid antibody 
syndrome. 
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( Spodoptera frugiperda ) ttfe ft Jft A & <D In 
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10 1 1 8 O S m a I Sttll — iL_^ o--yjrifc, v 4 ? 

a y & IS It v T 4 «; # - -tf. & ft ffl Ufc DNA 
Ligation Kit, " ^Si6fijfi ■ JE ^5) ^ffl^Tlro £„' 

C © SKc U T it .49 • 9 a - > $ ft fc D N A Br M" £ D I 
- 1 Vife? (^2@) tifi<, 
15 Jf^SS' ^7'f7-^f^5Ctf:J;.f), IEt^ 

. 3' ^7^-7 - tt T + 5 8 3 ih £ + 6 1 2 £ T* © 
EW.'*S|Cly. cncRiha K^RtfE c oR I 

20 ±mtmm®i5 & k t k -r > i v t v j j > v © 
pi k ^ 4 v % < it e ( d i - I I I a'fe ^ : $ 3 B.) 

5' -TTTGA ATTCT CAGCA TTCTG GTAAT TTAGT-3' 

(2) N*ilifr60.F)!'fV^*'*l?©ft8 
25 N*»«fr&©KyW>&ffcit£*-feC3fc«fl!fr£© 
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m © tz &(D ij - y-E^^^tm. ^t,ifi 
©£e-£>»36S3#5fc*«wy--^-Efli£=»-Ki/ 

5 t ^ 5 D N AKit tN^ffl® KM >*5c5fetr^5* 
E ^ Sr £: £T $ /iOR^tOft^-Stii^i:* 
£ -r S ft H # * ■* T & 3 o 

.if, »J' -. ^ - E £ => - KtSDNAlH-^PCR 
fc.ffl t\TH»-f S. cnii; c-*«^$o KM>^* 
10 il£ ^ © ft m t £ < E # © ft £ I' i o T tf -5 C i: *< S 

6 o -f ft *> 5v PCRCffl^S 5' ^5 W v - {* IE© 

i>0ti^i;fe0^ii>fc o J fc^ 3 ' y 5 v - a ij - 
- y-winfr h k y ">r > i c^inoit (+49^ 6 + 

7 2 ) ■£ « a e a £ s k t ~c , c.ncEc 0 r \ u 

15 'tt*iAifcTEOK?I.OiO*ffl^fco. 
5* -GGGAG AATTC CGTCC TGCAA TAGC-3' 

tr Iff Jt * « « fc 8K Itf $ © # StlftODN A Br-M* 
^|SU pUC.l 1 8 ^ © ? n - ^ y 7 %ft o iz 0 

20 N*fflOKM>^^*l/:t£f5PCRi: 
■J: SftfiKfc l^-Cli, ilt It ]S2-G P I © c D N A 
# p U C 1 1 8 I I 9 o ~ > $ ft "C ^ -5 & © £ ffl 3 ' 
?7-f?-Htv*f ?D-i>7t-( h © H i n d 
I I I $ & © ft #J © E ?>l £ W "f & T fii © % © £ ffl o 

25 a « , tt$S«Oifc)£i:A<ttffl*n'SMl 377^7 



WO 95/14231 PCT/JP94/01929 

33 

5' -CGCAG TCACG ACGTT GTAAA-3' 

5 ' ^7^f7-li, £ * £ # 5 K y > 6 * © 
5 & © K ^ ■ W > ^ it ' T © ffi ^ © 12 ?5 £ ffl t > y 7 ± * 

EcoR I«tt**Abfc.'*a**fct s K^^>i' 
5 ' 7 5 ^ v - ©tg^JE^S ^^J ffl t ^g$@2^ ©feS 

li T C © t 5 T & S o 
10 ■ K y -4 y I 5 it fc ( D I I-VJtfe-?:* 

40) 

5' -ACTCT GAATT CTACA CCCAG AGTAT GT-3' (+226fr 
t> +252 £T') 

• -f -> I » CF I iB^tSSfe? (DI I I - V 
15 «.g^F'.: i5J) 

5' -GTCTG GAATT CCATC ATCTG CCCTC CA-3' (+406^ h 

+ 432$ t?) 

• K / -Y y I . I I R tf I I I *^c*-r 5 3tfe.f. (D I 
V :f 60) 

20 5'-CCGAA TTCCA GGGAA GTAAA ATGCC CA-3' (+592fr 
b + 618£ T') 

_b IB CD 5 * -*-&R^X 

DNAiH-^HIK^SlTpUC 1 1 8 ^ 2 a - > ft 
25 U:, 
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( 3 ) n *u c * if m © f * 4 y £ k £ b -fc a fc^ © ft 
s 

b t Hli©!£ft£*T 9 *K <fc (3 . 

C ft li > |I(0pVL.D2 5^IIHT> 5 * 7 5 W 
v - & 3 ' ^5^^-lilu^©DI I - V a is ^ £ ft 

5 b fc B# fc.fi -©*>©£ffl^TPCR£fT^ftSbfco 

io (4) 

£ >* / -r :/ ffc a fc> £ * * D * ^ ' * * K * * ^ T 
..■I4«i:fe.^t»as*5fc«)v P UCI 1 8 J: 0 S 
« a ft £ « o as b „ & 9 ^ 9 9 - P V L 1 3 9 3 ^ 9 

15 ?1Zt>*>, C.^iO Ky ^V^^itef (D I - I V 

6 D I - I I 1 ) © > Bam H I t.E c o R I T' 
W *) ffli* -5 <fc 0 \z 7 v << v -*R-» It * £ ©/C> H «• 
lit T-eilrU I WcDKrfr *7#n-xia*lii:J: 
-9 t in ir • ft s b jt o -e b X , JJE-S ^ ? 9 - T* & -5 

20 p V L 1 3 9 :3 © B a m H I »tt t E c o'R 1 U&Offl 

pVLD 1 4REFPVLD 1 3 if*., 

£ fc > N * fill 6 © K y ■< > © % £ a is ^ ( D. I I - 
V, Dl 1 I - V & D I V - V ) © J§ £ . S-f'J-y 

25 -EJ9*^trBrH"*fttwpVL 1 3 9 3 & b „ + *l 
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E c oR 1 J:9lctt«-*nTV\5©"r, ft 

Kit t U«0 Hi p VL 1 3 9 3 ©B amH I - 
EcoR UttBCffAU. coy?^; ■ 
5 pVLLS 1 t "f^o N*«fr £ © K * ? 

(D1I-V, DI I I-VS0DI V-V.) 'I* 
M© 5 K E c o R I t B amH I "C #J #r • ' 

EcoRIIttt'J-^-SJI.tTUKOR*^* 
# - » "f 3 £ .5 IS ft * ft T ^ S o J: . -? "C , E c o R I. 
. 10 t B amH I «3 *5 fti b, .T#D -^gM IC J: o T 
.ttfr *-@iR • tt« P VL L S 1 © E c o R I S15 

ft B g l I iHS.ttoic-ffAbfc. 

7 X ^ K£ * ft ^ft P V L D 2 5 , p ■ V L D 3 
5 R 0= p V L D 4 5 t * i< o 
15 N C ;fc©PHM © -f > -t fcit Si 1 

( D I I - I V ) '© * ^ tt U ~ ^ ~ E'^l * ^ * . ■ 
B'amHIf'fflOlllt^^ H » if T fl) W T^d 

o tlTvPVLl 3 9 3 0 B amH ISPfitB g 1 
20 I l'a5tt©Hi:»Abfc„ CO^IflfS^n/clit^. 
7. X $ F £ P V L D 2 4 i «¥ i< o 

£ ft & p V L D 1 3 , 1 4 , 2 5, 3 5, 4 5,2 4 

(Spodoptera frugiperda eel 1 : 7 r - i > ^ * > & # 
25 if^b A^*If&) i:3-H^7i?'>3^lTofc 0 
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_* ± if £ i o AN l p. a ftp X cf l o o ote # i; * :n 

*IgS'5mm0.f ^ y a Jfl * L fc 1 x 1 0 4 m<D 

£*#T, £JSS3e#ife& 2 m 1 M?Ltz 0 C©.*3?«F«ltt, 
? J6 -& 9 * Tr 3 96 C & L & & I, fc -ft H ,6 $ _5c (Sea 
Plaque) £ L 0 K F C S L'fclf «T' 1% i:f K 

l t *> Ir* fc t> © T * S o fi 1 1/ # @ * tz '& , 1 
10 ml0tit^5i:fit5. 

2 7*CT3 Brills 0. 0 1 % - * - b 7 U y 
KRtf4-KX-ga 1 * Jfl X. P B S * 1 . 0 m 1 M X. 

- a y. 9 h i/ y - a & a' - KLti^se? t. >• ^ >r > 

* £ -f ;UtSt>n5afeC^7-H$ 6 £ 3 El (f if 
77-^7/-tr^^|f)llT, A it L fc ? a - y £ % 
20 tzo C O.aHil «7 ^-Multiplicity of 

Infection -CM. O.I.) =1 0 T' 1 x 1 0 7 &BI&© 
s f Iffll&KJSIfeS-frT* 75mlS0?7Xf-(7?'' 
7 7 X 3 T' 7 2 Bf Fal x 1 0 ?6<D->"^Bfrjejfilfl»«"^-^*f>'" 

25 ^11, «it* 5 0 0 OxgOlftt'S^lTll 
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± m £ tz o * tz. , ii>ia t) {it.nf:teit:PB St 

* ft * » ffl « « « fc * *? o>* ■© 5 o % 1 in X. T 1 0 0 TC 

t? l o ^^ Jnm cxia piss its 

0 s .ana irt'ia •( «■ i -o » ■ i ) £'sds-page c # «j 

■5/ - 7 U 'JTVK7^- (CBB) «}: £ & fe & irt 
£ 2- G P I t£ Jfil ft £ ffi ^ * * * > 7 ° y h & IC J: 0. 
£ 2- G P I K y > ^ 5 6 '© iS ^ * * B t « 

CBBi:J;5lfe^ti:fcM> K»tU. 
10 T £ 2-G P I F * 4 1/ & £ , D I V - V\ D I I 

I - V. D I I - V. D.I — : I I I v D I - I V £Jf A 
L tz&m&x.m.V ■< )IX © B 9t M B& ^ 6 M;fi U ■*> © £ 
ttJBl/fc*^, ft?.ift.2 0' v -8 5 , 3 8 . 3 0 . 3 8 
. ^ □ y ;t/ h > © g Sj g © @ Hff (w KF £ a /< n ' *j ■ 4 ;l, * 
15 ©BftiBl&frSfiaLfcKttTttlftffiTS tt-l^WHtttt 
K ft< ffi & <l o & v * •* X ^ > ^ o y h ft IC «fc 
5^«fi:J;D, ffi £ 2- G P I IS JfiL » 14 F S > # & £ 

^ fffAt ffl m * a s ^ A..x©«»!iiHii&^&a»L.fc 
& ft k # n e<j <c aj a i> k '< y f k © * s is r s - t ^ &\ 

20 ; n 6 o 1 fi i< v K / O US 6 1 * 5 : t 4<.» 
& K . & & X. a *J 4 to * £ a 4 SB BS K jb & * -& tz & . 
gtOgll^fb^^xX^ >7o.»; h & £ o T 8? #r b 

25 /Co *■©*&*, a'ia«iffi«©firn fettftc* 
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b * , 6 o~7 2^iaa* < *fc*fe** < Jt* % -9 

( 5 ) ><+ol n >J7 4 /I'X^ ll^tifi Mfit'tt 

5 /S2-GP I hV-f >^*^neo*s 

fifc;l/<*-»n$>r;Ux£ S ffe $ S A &J fl& * $ -£ 

»^ is 2-g p i. f y- w >^^tisa ©msii> ft 

/8 2-G P I * 0 a * - ;H/l(££ ffi ^fcT7-fif^- 

10 -ftZt>*> > if t7 7 a-iCL4 B $B§, ( 7 r Jl/ V 
' i/ 7 ) 5 m 1 I:? ^ X ft j8 2 - G P I * J 9 u 1r - to 
RftC'o f. 2 OifcttCo f.2 3 (W092/19755) * 5 
m g * * T 7 4 =■ t 1 4 -*'5i*fiSi:J:-t) IS 
b o * b x , ■» & Z. S * -f * X £ . M . 0 . I . =10 
15 T? 1 x 10' BO s f SfflBS tcBlfe $ ^ & JliL ft & 

(SF - 9.0 0. +^3itS) ^«Stt7 2^ffl^t 
LTlfciil 0 Omli, 5 0 mMi&{ti- h tf * A'* 
tlOmM'J yBSHflrtt (PBS, p H 7 . 4 ) 2 'J 
h ;U ( L ) fc*f b — Sfc3*r'bfc«fe. P 8 9 % T ¥ $ ft 

20 L/;7 7 ^ — r" >f - ^ 7 A i:7 7r'f l, ifi.^is;ftc 

g^Slifc, DIV-V ©ft & B C o f 2 3 £ 

8^afc*5A*«JI!U iO FA-f (D 

I I I - V > D I I - V > D I - I I K D I - I V ) 
T* IS C 0 f 2.0 *'tt ffl b 0 

25 ^C, 5t»lOl^MtT'HA^WU:l 1M 
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triji/y&mawtti C p H 2 . 5) i:Tifi*»'fli,.0 
iRt/: 0 -i«l/fc«fil»1i, 1 ^ i: P B S ( p H 7 . 

4 ) 2 U y hA.(L)' i:Jtf'l/T-ftitt*-ffJl\ 
ffi^ a. - 7 t 4 0 % *' V 3- 5- V > ? V 3-^ (PEC) 
5 ^tc-fi&lZTmtsiZft o feo 150 

mMiffcth'jntfHEPESIi^ (pH7. 

-2)2 l \z m l - m m m ^ , n & ti-fc s.e £ j* is « 

pd t b fe o 

10' S & © fit fl'S ft li S D S - P AGE ( ? v •> - y ;U - |fe 
fe) '(=T#*rLfcfe* v ttK 9 5 *>JK± t ^ 9 &#>Tif& 

© T 7 >f ' — r- a - t> =7 £ V a v K^7 7^ - S * T 
■» * * * d t I! t tt o /c o ttz, S D S - PA 
15 ; G E a«f®*S*fr £ K / >#£gG li£ 1 .(ijjs-r 

# * * -c h % z t an n m b tz 0 



$ 1 . ^F^O^^IfiO^fi 



20 





frl-m ( kDa ) 


D IV- V 


1 8 . 9 


D I I I - V . 


3 2. 7 


D I I - V 


3 4.5 


D I - I I L 


2 5.6 


D I - I V 


3 6.4 
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(6) W >fcffc£J*«e-£ffi^fc«;£2-GP I 
.9 d -^^■fitftOlltlgft'SJE (epitope ) © fiftfr 

#bn/:#SOFy^.>^*HIfi (DI V-V, 
DI I f-V, DI I-V, DI-1 I I, D I - 

5 i y ) ft h a iz ± k / j y z *r -r.s :) a>ft/hie 

( D I - V (whole) ) (10# g/m 1 .) * 5 

h (teS^-^-Tbtt, S ^ 1/ - h ) © £ "5 x )\, ir A 

n> rct-ft'f > + a^ - Mfco o . o 5 % 

10 T w e e n 2 0 if 'J >$fl (PBS-"'' 
T w e e n : P H 7 . 4 ) (2 0 0 /£ 1 ) ^ffl^t 3 I 
flfc #L Ife , 3«t'7f->iSt (2 0 0 At 1) £ * * x 

■tf7f->«*»*Ufc*v » « fii i8 .2- G P It'^n 
15 -t^afl: (Cof-1 8, C o f - 1 9 , C o f - 2 
0, Cof-21, Cof-2 2, Gof-2 3) 
( 0 . 2 u g/m 1 : ) 10 0 ^ 1 "f o A tl> ISCT 
1 Tal §1 fi L „ PBS-Twe en ( 2 0 0 u 1 ) K 

t 3 im & » l > ^ ^ * * y - -tf & * tit .*? x r g g fit 
20 oo/iifo An ^ ^fict i tFiiibfco ± 

Et^lClfCl, I ft * (0. SmMf FMfA 

^ y v i? y s o . o o o 3 % H , 0 * ) l o o u l £fin 

A. > jE 51 (C 1 O^SlSSt'fco 2 N H 2 SO ( > 1 0 
0 il 1 fcllll&TKlSfcfclhS-fr, 4 5 0 n m © ft K £ 

25 M M b tz o 
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gl^^8 1.i:it, C©fc**J:»K & HIS fit £2- 
G P I € y ? n — fit!*© fit JSC ft t ©# 

m 9 m T' $> S o - © £ $ i; , K y -f y K & £ ilfi^ffl 
v> 5':ii:j:»), # fit £ 2- G P I fit # © fit H ft £ & £ £ 

( 7 ) K> v^^^iiaO^fct; ? a -^;i/fii 
# ^ ^ >; b* > fit ft ( fit C L fit ft : W B - C A L - 1 ':" 
J. Immunol. , 149, 1063-1068(1992)) , *>* «k fit >) > Off W 
fit ft & m £.S % JfiL itOlE fit ft © fit H ft £ £ 
10 (epitope )/©»Vfc itfll Sfittt©*tffl 
£ ft 1 ; 

iK^ <>^ft5 U ^ > t* > h j8 2-G P 116 
( D I - V (whole). ) . .tt n\z.n £ n/c&H© K / A 

>x%immm& (d.iv-v, d i i i - v, d i i - 

15 V, D I - 1 I I , DI-IV) (1 0//g/ 

m 1 ) £ 5 0 u 1 / ^ -6. •> x ;U v ? n ^ -i 

$ - 7 V - Y Fit, S^l'-HJitf 

€ - -f V - h ) © # >5 i ;MC A *U 4 "C -e — ife > ^ ^ 
^-Hfc 0 .ft . C-7I/- Mi S - y U - KDSI 

20 (C -ft ^ ft II # A/" 4? * . *> )l $ % ^ A \y fa & © T $> & o & K . 
PBS-Twe e n ( 2 0 0 # 1 ) ICt 3 ift^ l/:t> 

s«if5f 2 o o i ^^^xinan, ic 

g j£ -C 1 ^ 0 #•* t fc o 
25 -*;i,fit**y*'je>fit#CfitCLffi{*:WB- 
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C A L - 1 ) *> b < li fit U > fit © it ft S ft 8 A * © H1 14 



PBS-Tween ( 2 0 0 it 1 ) CT 3 @ b . ^ 
/I/'** 3 tlfcffi v X 1 g G fitft b < 

5 li fit t h I g G fit ft £ 1 0 0/ilfoAti, SBi:fl 
B£ fg 8> fi b fc e H*Oft»'0«, (0. 3mMx 

f5)tf 0 . 0 0 0 3 .96 H , 0 2 ) 10 

0 (i 1 £JUX, IE5S CI 1 0#JjilS&-li:fco 2 N H 2 
S 0 4 v 1 0 0 ii 1, «- StlX.> £ffr£#lt £ 4 5 0 _ 
10 nmCfTtS^il^l./co 

ft 91 * y ? n - * fit * ^ i? '* »J f > fit ft ( fit C L fit 
ft)£ffil^ S71/- M'Ol^^I^il 01:, C 7 
V - h © 89 5l *£ * 8 1 liC/Tt, * it „ ft ST A tin. m 

Am, s l e m^mm 3 #k **a#jii?»3«i*ffl^T. 
15 s ri> - h -cms. b fcn**H i 2-1 4 > c y u - 

( S - 7 1/ - h ) i:SI K /V >^*tII&^EHt 

b r a .« ft b # k / -r > v * # » b .fcK^-f > 
20 i v ^ ^ k y >r > & ffe s n n e t fit c l fit ft # an £ w 
m x°& K i § - & * t # o ( $ i oi) 0 -end 

St b „ * Jl # 4 *> ^ l^lAtf:^ - h ( C - ? U - 

* £ 2-G..P I *H«Ykbys:^ira*cK^-r^ I y*> J: 



jfiL » £ i o o^ i f^An, 



filer 1 L.fc 
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sinvh-ptc (ft 1 IB') o ft K * -r > V •£ & ffc u 
f:I'6t$ 5 D I — I Vt (>, * * is $IAt 

h ± r- fit c l fit ft * am £ -f * c t.^m v$>i 

( ft 1 i'l)':tfr6, ^4<ifeKM>lV4St 
5 * £ M § a # fit C L fit ft © fflO M tc W ffl T h 6 C t *< ft S 

CLISfriHSOil^'l'fe < * 1 6 H ) o b b > 
ft ^ A .fc.J: ft * £ * T? li ft ft » fi: ft © IS £ « ft £tt 

10 Kfr^tCo 

^Ji'^i^OA^t'J £ > (5 0 p. g / m 1 i 
*ftft) ■* 5 O/i l/")xJl/fo9-6")xAvO. 

0 & 4 9 — 7 \s — h ( lmmulon-1 . DynatechttS) i:A 

15 n> «j£tf t&*£ it. was t pi » © ^ a t? b.fcft. 
£ k y >r > '* w-f s ■ y 3 > > v $ 2- c p 116 

( D I - V: (whole) ) *? <fc K> >^^IS. ( D I V 
- V, D I I I - V, D I I - V, D I - I I I . D I 
-IV) O&feWL (1 O/i g /m 1 .) £ 1 0 0 u 1 '/£ 
20 i^fo^ £ x ;KI Aft. ifiCt'l l*B»Sbfe.- ft 
ft ft . ■ ft £ ft b fc ffi * # * U t* > fit ft ( fit C L fit 
ft ) * 1 0 0 u g / m 1 t o tin * s ,3 0 # £ I& £ ■£ tf: 0 
ft (C % ft ft b , < * * '> ^ - -tf ft ft b fc fit "7 ? X 

1 g G fit .ft t> b < (i fit.b K I g G fit ft * 1 0 O/i lfo 
25 AtL. ftfiKT 1 ft n ft ft bfcc 151 ft K ft ft ©ft,' ft ft.- 
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til ( 0 . . Z ml& ?■ Y 7 * ? * < > V i> > . 0 . 0 0 0 3 
%H 2 0 2 ) 1 0 0 1 # HO iU iESSir i 0 # £ IS £ •£ 
/c 0 2 N . H 2 S 0 4 , 10 0^1^Snx..SE&^#lh 
4 5 0 nmOiRjtll^Itb/Co 
5 * o IS * £ SI 1 8ii:/Tto * ;u s> * y h* 

^ffll^EL I SA (aCL-EL ISA) © £ K ffl 
fc * £ , ^ < iVKH^Vi K * -f > I V * £ ir 

©&£^Pi6 (* 1 8 H) , ^ -o T, aCL - 

10 EL I S AC|i: *>- V\T tt . K ^ .-f > V t Y ' / >T > I V 

( 8 ) /s 2 - g p i © y > at 5f (A^-^t'jt:>) j& •£ 

15 1 ; 

*>H>ll fi*-© * ^ * U b* > ( 5 0 n g / m 1 -x * 
A-** ft). £5 0 1 / * x ;U -f o 9 6 t?x;t/-?^ ? 
n 'J 4 * - zf V - 'h ( Immulon-1 , Dynatechtfc '8 ) CA 

20 i K / -f > *irt 5 'J 3 > b* t > h'jS 2-G P I 5fi 

( D I - V (whole) ) is £ Y * 4 >^^IS ( D I V 
-V, D I I I - V , D I I - V , D I - I I I, D I 
- IV) (1 Oi/g/ml) £ 1 0 0 u 1 / 

i;^o^-)i^i:An, £ & £ T 1 n n » it t fc o ■ * 

25 ^i, IStlKlfc^L^-GP ISift^l 0 0 u g/ 
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m If -^lBi> -3 0 % R £ $ ■£ tz o 3E I- % ft* * * 

^ ;b * * -> y - -tf-c^^^n^tfLt hi gG & i o 
o j± l fo'Xn.s 'sanr i i^p^^t tfc. i^^osfe* 

5 36 ft « -CO. 3 m Mx h 5 ^ f- y V i> y v 0 . 

0 0 0 3 % H 2 0 2 ) 1 0 0 u 1 £ fiD ^ * IE5S (I 1 0 
^St&^tto 2N H 2 SO 4 . 1 0 Ojz l.%M?L\ 
KfS£#it£-£^ 4 5 0 n m <Z>W%,M% fflfe 
^Iffl 9H:^to FM'^C^^I 
io s e ©"'■5 5 . ii > : li St .( * * ^ * u f y ) 'fc'g^'u'ftfc'' 

©li K^-f >V*S ? i § 6 T' *> r>tz 6 
2 ; 

$ & R'A *0*A^t'JliV (5 On/ffll*^ 

J - to i§ & ) £ 5 0/( l/^i^fo9 fifiAvi? 
15 n ? j7 - ^ u - h ( lmmulon-1 s Dy.natech'tt fi ) lw A 

«ECT'i6*i/fc. tfra t ^^o^ife-eft* t 

Otff - t L X £ K > <f > -T * »J •= > f ir y Y 
& 2-G P MS ( D I - V (whole) ) & J: # K * < y X 
^1116. (D I V - V , D I I I - V , D I I - V , 
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FIG. 14 



(Non-oxygenated plate) 
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FIG. 15 



(Poly-oxygenated plate) 
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FIG. 16 



(Poly-oxygenated plate) 
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FIG. 17 



(Poly-oxygenated plate) 
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